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the galvanometer depends on the difference of temperature between H and C. The pyrometer is calibrated empirically by noting the deflection produced at certain known temperatures, such as the melting-points of pure metals. The galvanometer must have a fairly high resistance, so as to render unimportant any small changes in the resistances of the wires P and R and other parts of the system. The action of the pyrometer depends on the change in thermoelectric force between the metals P and R, due to change of temperature; and for accurate work the galvanometer would be replaced by a potentiometer, or other instrument better adapted to the measurement of small electromotive forces.
This pyrometer is limited by the melting of the wire which takes place at about 1,750° C. For still higher temperatures the author has devised a thermo-electric pyrometer depending on the electromotive force between amorphous carbon and graphite. The difficulties of construction in these materials are considerable and they have been overcome, as shown in Fig. 60, by the use of a graphite tube
FIG. 60.—Graphite-carbon pyrometer.
closed at one end (obtained by boring a graphite electrode) and placing within this tube a rod of amorphous carbon, which makes contact only at the closed end of the tube. A water-cooled jacket is attached to the open end of the graphite tube and within this contact is made to the carbon rod by means of an insulated terminal. This pyrometer can be used up to temperatures at which carbon is converted to graphite, that is to say nearly up to the temperature of the electric arc. It is especially suitable for use in furnaces that contain carbon and are free from oxidizing gases. In the presence of air it would be necessary to protect the graphite tube with an outer tube of some refractory material, such as carborundum or alundum, and this would, of course, limit the range of the pyrometer. In using this pyrometer it is essential that the cooler end, at which it connects to the copper wires leading to the measuring instrument, shall be kept very carefully at a constant temperature, as changes in this temperature affect the indication far more than equal changes in the 10 tapped out at intervals. In such furnaces the charging and tapping must be carried out in accordance with the rate of smelting of the furnace, and these have no regulating effect on the furnace operation.
